. A transition between two SA phases corresponds to a change in the layer thickness of the smectic layer, the liquid-like order in a layer remains of the same kind. The substitution of the cyano group by a nitro group induces for the heptyl derivative (DB7N02) [6] a new kind of phase in which a two-dimensional centred rectangular lattice is superimposed over a short range liquid-like order between adjacent molecules. We report here our investigations upon the polymorphism of the octyl nitro derivative (DB8N02 ) which is shown to exhibit a new two-dimensional phase. The study of this compound has been made by microscopical observation, thermal analysis, magnetic susceptibility measurements
1. Introduction. -It is known that mesogen compounds with a terminal cyano-end group can exhibit a rich polymorphism such as reentrant sequences [1] or SA-SA transitions [2] . The second sequence has been found only for the cyanobenzoyloxybenzoates of alkyl phenyl DB. and for their mixtures with other mesogens [3, 4, 5] . A transition between two SA phases corresponds to a change in the layer thickness of the smectic layer, the liquid-like order in a layer remains of the same kind. The substitution of the cyano group by a nitro group induces for the heptyl derivative (DB7N02) [6] a new kind of phase in which a two-dimensional centred rectangular lattice is superimposed over a short range liquid-like order between adjacent molecules. We report here our investigations upon the polymorphism of the octyl nitro derivative (DB8N02 ) which is shown to exhibit a new two-dimensional phase. The study of this compound has been made by microscopical observation, thermal analysis, magnetic susceptibility measurements and X-ray diffraction.
2. Preliminary study. [7] we have performed diamagnetic susceptibility measurements in a direction parallel to the magnetic field (XII). At the SA -+ S2 a dramatic increase of I XII I is revealed. In good agreement with the microscopic observations this result seems to indicate that the S2 phase is not uniaxial.
3. X-ray diffraction studies. -The sample was contained in a Lindemann glass tube, a 0.3 T magnetic field orienting the director in the nematic phase, the X-ray beam coming from a doublebent pyrolitic graphite and the diffracted beams being collected on a flat film.
In Taking into account earlier studies on DB. and DB.N02 series [3] [4] [5] [6] , we assume that the molecule form pairs which remain parallel to the magnetic field since there is no change in the large angle ring. If the centres of the pairs are on a plane z = ux in reduced units the amplitude of the diffracted X-ray is given by :
where h and I are the indices of the Bragg spots, Fpair is the form factor of a pair of molecule, qZ is the projection of the scattering vector along c*. The length of the pair is deduced from the values of c, P and u.
In table I we have reported the experimental and calculated values for the reticular distances and also the diffracted intensities, using u = 0.6 which corresponds to the best fit. In figure 3 we give a schematic model for this structure. The layers are broken in ribbons of bimolecular pairs with periodic stacking faults. The amplitude of the displacement between two adjacent ribbons is 0.8 molecular length. In fact we can also describe this phase as a regular stacking of bimolecular tilted regions and regions in which the order of two adjacent ribbons are interlaced. The relative importance of the two regions depends on the P value. We can compare this phase with the twodimensional phase ofDB7N02(SÃ) [4] . In this latter case the lattice is centred rectangular (in the limit of accuracy of our X-ray measurements). In accordance with the symmetry of the lattice we have proposed for DB7NO2 a ribbon structure in which the ribbon of bimolecular pairs has a rectangular section. The centred rectangular array of such a ribbon is equivalent to a bilayered structure broken periodically by defects walls. The two sides of the wall are translated by one half of the layer thickness, i.e. one molecular length. The Sx phase is similar to the antiphase observed in some alloys. Therefore the difference between the two-dimensional phases of DB7N02 and DBsN02 comes from the difference in the respective orientations of the walls, director and layers. In DB7N02 the director is parallel to the walls and perpendicular to the layers while the direction of both the walls and the layers are oblique with respect to the director in hB8N02. We have also to note that the thickness of each wall is important compared to the width of each ribbon since no high order of reflection has been observed in planes perpendicular to the director in DB7N02 as well as in DB8NO.. That assumption is consistent with our model of the structure of the S2 phase of DB8NO.. By analogy with the antiphase we propose to name this serrated phase a Sc phase.
This nomenclature underlines the fact that this two-dimensional fluid structure is a tilted one.
Unfortunately, before crystallization we cannot detect by X-ray experiments the metastable 83 phase.
